Mapping of surface-immobilized DNA with force-based atomic force microscopy.
Single-stranded 50-mer, 100-mer, and 150-mer DNAs were immobilized on a surface, and force-based atomic force microscopy (AFM) was employed to examine their behavior. A complementary 20-mer probe DNA on an AFM tip was used for the measurements. High-resolution maps were generated, and relevant parameters, including the force, stretching distance, unbinding probability, cluster size, and degree of distortion, were analyzed. Due to thermal drift, the cluster shape became increasingly distorted as the scan speed was decreased and as the map area was reduced. The cluster radius increased with the number of base (N), and the radius was proportional to N(0.6) (r = 0.977) and N(0.53) (r = 0.991). Due to the effect of the pulling angle, the apparent values of the stretching distance and the unbinding force decreased as the AFM probe was moved away from the center position; these values can be described as a function of sin θ.